IMPORTANCE Despite existing evidence of a benefit associated with cisplatin-based adjuvant chemotherapy (AC) after radical cystectomy (RC) for chemotherapy-naive patients with pT3/T4 and/or pN + urothelial carcinoma of the bladder (UCB), to our knowledge, no studies have addressed the effectiveness of AC in those who received neoadjuvant chemotherapy (NAC) before surgery. ) received NAC and RC followed by AC and 604 (76.6%) received NAC and RC followed by observation. The 6-month conditional landmark, IPTW-adjusted Kaplan-Meier curves showed that median OS was significantly longer for NAC and RC followed by AC (29.9 months; interquartile range, 15.1-85.4 months) vs NAC and RC followed by observation (24.2 months; interquartile range, 12.9-58.9 months) (P = .046).
O
n the basis of level 1 evidence, neoadjuvant chemotherapy (NAC) followed by radical cystectomy (RC) constitutes the standard of care for individuals with localized muscle-invasive urothelial carcinoma of the bladder (UCB). 1 Despite the well-established downstaging and survival benefits associated with this approach, approximately 20% of patients harbor adverse pathologic features at surgery. 2 Of interest, current evidence suggests that the receipt of cisplatin-based adjuvant chemotherapy (AC) after RC for pT3/T4 and/or pN + UCB may decrease the risk of recurrence and ultimately prolong survival. [3] [4] [5] However, these studies were limited to individuals who did not receive NAC before undergoing RC; the role of AC after NAC and RC for non-organconfined disease at definitive surgery, to our knowledge, has never been evaluated in a randomized setting. To date, a single observational study 6 with a small sample size has addressed this topic. Although the investigators 6 found no difference in recurrence-free and cancer-specific survival between patients who received AC vs observation after NAC and RC, others 7 have shown a potential benefit for salvage chemotherapy in those previously treated with platinum-based regimens for metastatic UCB. As such, we hypothesized that AC after NAC and RC for pT3/T4 and/or pN + disease may provide an overall survival benefit relative to observation.
Methods
From a population of 313 040 individuals diagnosed with bladder cancer from January 1, 2006, through December 31, 2012 (International Classification of Diseases of Oncology, Third Edition codes C67.0-C67.9), in the National Cancer Data Base (NCDB), we identified 788 patients who received NAC and RC followed by AC or observation for pT3/T4 and/or pN + UCB (eFigure 1 in the Supplement). First, multiple imputation using chained equations was performed to handle missing data that were assumed to be missing at random for all covariates 8 ;we generated 15 imputed data sets by using a sequential regression method. In all subsequent analyses, Rubin's rules were applied to summarize the effect estimates and variances from the 15 different analyses across multiple imputed data sets. Second, to account for selection bias, observed differences in baseline characteristics between the 2 groups were controlled for with inverse probability of treatment weighting (IPTW)-adjusted analyses. 10 The goodness-of-fit statistic of the propensity score model, including linear or nonlinear covariates categorized with clinically relevant cutoffs, was assessed using the method described by Lemeshow and Hosmer. 11 Covariate balance was evaluated by using the standardized differences approach and Kernel density plots. Third, to account for immortal-time bias, summary 6-month conditional landmark, IPTW-adjusted Kaplan-Meier curves were calculated to compare overall survival between patients who received NAC and RC followed by AC vs observation. 12 We further fitted an IPTW-adjusted Cox proportional hazards regression model to compute the corresponding hazard ratios (HRs). 13 A post hoc power analysis was performed to evaluate our ability to detect an association between treatment and overall survival. All statistical analyses were performed using STATA software, version 14.0 (StataCorp) (eAppendix in the Supplement). Two-sided statistical significance was defined as P < .05.
Results

Patient Characteristics
Of Table 1 . Standardized differences of unweighted comparisons showed that both treatment groups differed significantly with respect to most clinical, socioeconomic, demographic, and tumor characteristics of interest.
Determinants of Receiving NAC and RC Followed by AC vs Observation
Results of multivariable logistic regression analysis determining the receipt of NAC and RC followed by AC vs observation with adequate goodness of fit are reported in Table 2 . The odds of receiving NAC and RC followed by AC vs observation remained stable over time (annual percentage change, 0.00%; 95% CI, −0.02 to 0.02%; P = .93) (eFigure 2 in the Supplement).
Treatment Effect of NAC and RC Followed by AC vs Observation
After IPTW adjustment, all standardized differences were less than 10%, which indicated that patients who received NAC and
Key Points
Question What is the role of adjuvant chemotherapy for patients with adverse pathologic features after neoadjuvant chemotherapy and radical cystectomy?
Findings In this cohort study of 788 patients with pT3/T4 and/or pN + urothelial carcinoma of the bladder, the receipt of adjuvant chemotherapy after neoadjuvant chemotherapy and radical cystectomy was associated with an overall survival benefit.
Meaning Adjuvant chemotherapy after neoadjuvant chemotherapy and radical cystectomy may prolong overall survival among patients with pT3/T4 and/or pN + urothelial carcinoma of the bladder. RC followed by AC vs observation were subsequently comparable (eFigure 3 in the Supplement). Propensity score distribution between the treatment groups achieved adequate balance after IPTW adjustment (eFigure 4A and B in the Supplement).
The median follow-up in the weighted population was 45.7 months (interquartile range [IQR], 31.2-67.8 months). The 6-month conditional landmark, IPTW-adjusted KaplanMeier curves (Figure) showed that median overall survival was significantly longer for NAC and RC followed by AC (29.9 months; IQR, 15.1-85.4 months) vs observation (24.2 months; IQR, 12.9-58.9 months) (P = .046). The 5-year IPTW-adjusted rates of overall survival were 36.8% for NAC and RC followed by AC vs 24.7% for NAC and RC followed by observation. In IPTW-adjusted Cox proportional hazards regression analysis, NAC and RC followed by AC was associated with a significant overall survival benefit (HR, 0.78; 95% CI, 0.61-0.99; P =.046).
The post hoc power calculation showed that we had adequate power to detect a clinically significant HR. Specifically, with our sample size of 788 patients, we had 80% power with a 5% significance level to detect an HR of 0.78 for NAC and RC followed by AC vs observation using a log-rank test (20% alive in the observation group at the end of the study).
Interaction term analyses indicated that the overall survival benefit of NAC and RC followed by AC decreased significantly with age (HR, 0.97; 95% CI, 0.95-0.99; P = .02), whereas no significant interaction was observed with sex (P =. 82 ), Charlson comorbidity index (P = .51), pT/N stage (P = .95), and surgical margin status (P = .29).
Discussion
Although evidence supporting the role of AC for advanced UCB treated with RC is contentious, the use of a cisplatin-based regimen is generally advocated in sufficiently healthy individuals who did not receive NAC before surgery. 1, 14 However, less is known about the association of AC with survival among patients with pT3/T4 and/or pN + UCB who received NAC and RC.
As such, we sought to investigate the role of this treatment strategy in a large NCDB sample that included nearly 800 individuals. Of interest, with a median follow-up of approximately 4 years, our IPTW-adjusted analysis showed a significant overall survival benefit for AC when adverse pathologic features are found after NAC and RC. Specifically, individuals who received AC were more than 20% less likely to die of any cause Data are weighted proportions and not absolute numbers.
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after NAC and RC compared with their observation counterparts; this translated into a 5-month overall survival benefit. To our knowledge, the present study represents the first sizeable comparative effectiveness assessment of AC after NAC and RC. Indeed, the only observational report 6 in the literature included 80 patients with pT3/T4 and/or pN + disease after NAC and RC, 29 of whom further received AC that was not independently associated with recurrence-free or cancerspecific survival. However, that analysis had limited power to detect a significant benefit, especially after adjusting for potential confounders in multivariable models.
Limitations
Our results need to be interpreted within the limitations of the observational study design. Of note, the present analyses are subject to selection bias, which we attempted to correct by using an IPTW-adjusted approach. Nonetheless, several unmeasured confounders, including performance status or renal function, may have affected the receipt of NAC and RC followed by AC vs observation in this study. In addition, the detailed chemotherapy regimen administered at the time of NAC or AC as well as the completeness and number of chemotherapy cycles in both contexts are not recorded in the NCDB; as a result, we could not comment on the specific treatment sequence that would provide the greatest overall survival benefit. That said, from a biological perspective, it may be appropriate to sequentially deliver different combination regimens with complementary cytotoxic effects to target different cell populations in the primary tumor.
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Conclusions
To summarize, we observed that AC after NAC and RC was associated with an overall survival benefit for pT3/T4 and/or pN + UCB. The present findings should be considered as preliminary evidence to conduct a randomized clinical trial to address this association. 
